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n recent years, the demand for sovereign credit ratings-the risk assessments assigned by the credit rating agencies to the obligations of central governments-has increased dramatically. More governments with greater default risk and more companies domiciled in riskier host countries are borrowing in international bond markets. Although foreign government officials generally cooperate with the agencies, rating assignments that are lower than anticipated often prompt issuers to question the consistency and rationale of sovereign ratings. How clear are the criteria underlying sovereign ratings? Moreover, how much of an impact do ratings have on borrowing costs for sovereigns?
To explore these questions, we present the first systematic analysis of the determinants and impact of the sovereign credit ratings assigned by the two leading U.S. agencies, Moody's Investors Service and Standard and Poor's. 1 Such an analysis has only recently become possible as a result of the rapid growth in sovereign rating assignments. The wealth of data now available allows us to estimate which quantitative indicators are weighed most heavily in the determination of ratings, to evaluate the predictive power of ratings in explaining a cross-section of sovereign bond yields, and to measure whether rating announcements directly affect market yields on the day of the announcement.
Our investigation suggests that, to a large extent, Moody's and Standard and Poor's rating assignments can be explained by a small number of well-defined criteria, which the two agencies appear to weigh similarly. We also find that the market-as gauged by sovereign debt yields-broadly shares the relative rankings of sovereign credit risks made by the two rating agencies. In addition, credit ratings appear to have some independent influence on yields over and above their correlation with other publicly available information. In particular, we find that rating announcements have immediate effects on market pricing for non-investment-grade issues.
I WHAT ARE SOVEREIGN RATINGS?
Like other credit ratings, sovereign ratings are assessments of the relative likelihood that a borrower will default on its obligations. 2 Governments generally seek credit ratings to ease their own access (and the access of other issuers domiciled within their borders) to international capital markets, where many investors, particularly U.S. investors, prefer rated securities over unrated securities of apparently similar credit risk.
In the past, governments tended to seek ratings on their foreign currency obligations exclusively, because foreign currency bonds were more likely than domestic currency offerings to be placed with international investors. In recent years, however, international investors have increased their demand for bonds issued in currencies other than traditional global currencies, leading more sovereigns to obtain domestic currency bond ratings as well. To date, however, foreign currency ratings-the focus of this article-remain the more prevalent and influential in the international bond markets.
Sovereign ratings are important not only because some of the largest issuers in the international capital markets are national governments, but also because these assessments affect the ratings assigned to borrowers of the same nationality. For example, agencies seldom, if ever, Note: To date, the agencies have not assigned sovereign ratings below B3/B-. assign a credit rating to a local municipality, provincial government, or private company that is higher than that of the issuer's home country. Moody's and Standard and Poor's each currently rate more than fifty sovereigns. Although the agencies use different symbols in assessing credit risk, every Moody's symbol has its counterpart in Standard and Poor's rating scale (Table 1) . This correspondence allows us to compare the sovereign ratings assigned by the two agencies. Of the forty-nine countries rated by both Moody's and Standard and Poor's in September 1995, twenty-eight received the same rating from the two agencies, twelve were rated higher by Standard and Poor's, and nine were rated higher by Moody's (Table 2) . When the agencies disagreed, their ratings in most cases differed by one notch on the scale, although for seven countries their ratings differed by two notches. (A rating notch is a one-level difference on a rating scale, such as the difference between A1 and A2 for Moody's or between A+ and A for Standard and Poor's.)
DETERMINANTS OF SOVEREIGN RATINGS
In their statements on rating criteria, Moody's and Standard and Poor's list numerous economic, social, and political factors that underlie their sovereign credit ratings (Moody's 1991; Moody's 1995; Standard and Poor's 1994) . Identifying the relationship between their criteria and actual ratings, however, is difficult, in part because some of the criteria are not quantifiable. Moreover, the agencies provide little guidance as to the relative weights they assign each factor. Even for quantifiable factors, determining the relative weights assigned by Moody's and Standard and Poor's is difficult because the agencies rely on such a large number of criteria.
In the article's next section, we use regression analysis to measure the relative significance of eight variables that are repeatedly cited in rating agency reports as determinants of sovereign ratings. 3 As a first step, however, we describe these variables and identify the measures we use to represent them in our quantitative analysis (Table 3) . We explain below the relationship between each variable and a country's ability and willingness to service its debt:
• Per capita income. The greater the potential tax base of the borrowing country, the greater the ability of a government to repay debt. This variable can also serve as a proxy for the level of political stability and other important factors.
• GDP growth. A relatively high rate of economic growth suggests that a country's existing debt burden will become easier to service over time.
• Inflation. A high rate of inflation points to structural problems in the government's finances. When a government appears unable or unwilling to pay for current budgetary expenses through taxes or debt issuance, it must resort to inflationary money finance. Public dissatisfaction with inflation may in turn lead to political instability.
• Fiscal balance. A large federal deficit absorbs private domestic savings and suggests that a government lacks the ability or will to tax its citizenry to cover current expenses or to service its debt.
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• External balance. A large current account deficit indicates that the public and private sectors together rely heavily on funds from abroad. Current account deficits that persist result in growth in foreign indebtedness, which may become unsustainable over time.
• External debt. A higher debt burden should correspond to a higher risk of default. The weight of the burden increases as a country's foreign currency debt rises relative to its foreign currency earnings (exports). 5
• Economic development. Although level of development is already measured by our per capita income variable, the rating agencies appear to factor a threshold effect into the relationship between economic development and risk. That is, once countries reach a certain income or level of development, they may be less likely to default. 6 • Default history. Other things being equal, a country that has defaulted on debt in the recent past is widely perceived as a high credit risk. Both theoretical considerations of the role of reputation in sovereign debt (Eaton 1996) and related empirical evidence indicate that defaulting sovereigns suffer a severe decline in their standing with creditors (Ozler 1991). We factor in credit reputation by using an indicator variable that notes whether or not a country has defaulted on its international bank debt since 1970.
QUANTIFYING THE RELATIONSHIP BETWEEN RATINGS AND THEIR DETERMINANTS
In this section, we assess the individual and collective significance of our eight variables in determining the September 29, 1995, ratings of the forty-nine countries listed in Table 2 . The sample statistics, broken out by broad letter category, show that five of the eight variables are directly correlated with the ratings assigned by Moody's and Standard and Poor's ( many developing economies tend to grow faster than mature economies. More surprising, however, is the lack of a clear correlation between ratings and fiscal and external balances. This finding may reflect endogeneity in both fiscal policy and international capital flows: countries trying to improve their credit standings may opt for more conservative fiscal policies, and the supply of international capital may be restricted for some low-rated countries. Because some of the eight variables are mutually correlated, we estimate a multiple regression to quantify their combined explanatory power and to sort out their individual contributions to the determination of ratings. Like most analysts who transform bond ratings into data for regression analysis (beginning with Horrigan 1966 and continuing through Billet 1996), we assign numerical values to the Moody's and Standard and Poor's ratings as follows: B3/B-= 1, B2/B = 2, and so on through Aaa/AAA = 16. When we need a measure of a country's average rating, we take the mean of the two numerical values representing Moody's and Standard and Poor's ratings for that country. Our regressions relate the numerical equivalents of Moody's and Standard and Poor's ratings to the eight explanatory variables through ordinary least squares. 7 The model's ability to predict large differences in ratings is impressive. The first column of Table 5 shows that a regression of the average of Moody's and Standard and Poor's ratings against our set of eight variables explains more than 90 percent of the sample variation and yields a residual standard error of about 1.2 rating notches. Note that although the model's explanatory power is impressive, the regression achieves its high R-squared through its ability to predict large rating differences. For example, the specification predicts that Germany's rating (Aaa/AAA) will be much higher than Uruguay's (Ba1/BB+). The model naturally has little to say about small rating differences-for example, why Mexico is rated Ba2/BB and South Africa is rated Baa3/BB. These differences, while modest, can cause great controversy in financial markets. The regression does not yield any prediction errors that exceed three notches, and errors that exceed two notches occur in the case of only four countries. Another way of measuring the accuracy of this specification is to compare predicted ratings rounded off to the nearest broad letter rating with actual broad letter ratings. The average rating regression predicts these broad letter ratings with about 70 percent accuracy, a slightly higher accuracy rate than that found in the literature quantifying the determinants of corporate ratings (see, for example, Ederington [1985] ).
Of the individual coefficients, per capita income, GDP growth, inflation, external debt, and the indicator variables for economic development and default history all have the anticipated signs and are statistically significant. The coefficients on both the fiscal and external balances are statistically insignificant and of the unexpected sign. As mentioned earlier, in many cases the market forces poor credit risks into apparently strong fiscal and external balance positions, diminishing the significance of fiscal and external balances as explanatory variables. Therefore, although the agencies may assign substantial weight to these variables in determining specific rating assignments, no systematic relationship between these variables and ratings is evident in our sample. Notes: The sample size is forty-nine. Absolute t-statistics are in parentheses. a The number of rating notches by which Moody's ratings exceed Standard and Poor's. * Significant at the 10 percent level. ** Significant at the 5 percent level. *** Significant at the 1 percent level. Quantitative models cannot explain all variations in ratings across countries: as the agencies often state, qualitative social and political considerations are also important determinants. For example, the average rating regression predicts Hong Kong's rating to be almost three notches higher than its actual rating. Of course, Hong Kong's actual rating reflects the risks inherent in its 1997 incorporation into China. If the regression had failed to identify Hong Kong as an outlier, we would suspect it was misspecified and/or overfitted.
Our statistical results suggest that Moody's and Standard and Poor's broadly share the same rating criteria, although they weight some variables differently (Table 5 , columns 2 and 3). The general similarity in criteria should not be surprising given that the agencies agree on individual ratings more than half the time and most of their disagreements are small in magnitude. The fourth column of Table 5 reports a regression of rating differences (Moody's less Standard and Poor's ratings) against these variables. Focusing only on the statistically significant coefficients, we find that Moody's appears to place more weight on external debt and less weight on default history as negative factors than does Standard and Poor's. Moreover, Moody's places less weight on per capita income as a positive factor.
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In addition to the relationship between a country's economic indicators and its sovereign ratings, the effect of ratings on yields is of interest to market practitioners. Although ratings are clearly correlated with yields, it is far from obvious that ratings actually influence yields. The observed correlation could be coincidental if investors and rating agencies share the same interpretation of a body of public information pertaining to sovereign risks. In the next section, we investigate the degree to which ratings explain yields. After examining a cross-section of yields, ratings, and other potential explanatory factors at one point in time, we examine the movement of yields when rating announcements occur.
THE CROSS-SECTIONAL RELATIONSHIP BETWEEN RATINGS AND YIELDS
In the fall of 1995, thirty-five countries rated by both Moody's and Standard and Poor's had actively traded Eurodollar bonds. For each country, we identified its most liquid Eurodollar bond and obtained its spread over U.S. Treasuries as reported by Bloomberg L.P. on September 29, 1995. A regression of the log of these countries' bond spreads against their average ratings shows that ratings have considerable power to explain sovereign yields (Table 6 , column 1). 9 The single rating variable explains 92 percent of the variation in spreads, with a standard error of 20 basis points. We also tried a number of alternative regressions based on Moody's and Standard and Poor's ratings, but none significantly improved the fit. 10 Sovereign yields tend to rise as ratings decline. This pattern is evident in Chart 1, which plots the observed sovereign bond spreads as well as the predicted values from the average rating specification. An additional plot of average corporate spreads at each rating shows that Notes: The sample size is thirty-five. Absolute t-statistics are in parentheses. * Significant at the 10 percent level. ** Significant at the 5 percent level. *** Significant at the 1 percent level. sovereign bonds rated below A tend to be associated with higher spreads than comparably rated U.S. corporate securities. One interpretation of this finding is that although financial markets generally agree with the agencies' relative ranking of sovereign credits, they are more pessimistic than Moody's and Standard and Poor's about sovereign credit risks below the A level.
Our findings suggest that the ability of ratings to explain relative spreads cannot be wholly attributed to a mutual correlation with standard sovereign risk indicators. A regression of spreads against the eight variables used to predict credit ratings explains 86 percent of the sample variation (Table 6 , column 2). Because ratings alone explain 92 percent of the variation, ratings appear to provide additional information beyond that contained in the standard macroeconomic country statistics incorporated in market yields.
In addition, ratings effectively summarize the information contained in macroeconomic indicators. 11 The third column in Table 6 presents a regression of spreads against average ratings and all the determinants of average ratings collectively. In this specification, the average rating coefficient is virtually unchanged from its coefficient in the first column of Table 6 , and the other variables are collectively and individually insignificant. Moreover, the adjusted R-squared in the third specification is lower than in the first, implying that the macroeconomic indicators do not add any statistically significant explanatory power to the average rating model.
The results of our cross-sectional tests agree in part with those obtained from similar tests of the information content of corporate bond ratings (Ederington, Yawitz, and Roberts 1987) and municipal bond ratings (Moon and Stotsky 1993). Like the authors of these studies, we conclude that ratings may contain information not available in other public sources. Unlike these authors, however, we find that standard indicators of default risk provide no useful information for predicting yields over and above their correlations with ratings.
THE IMPACT OF RATING ANNOUNCEMENTS ON DOLLAR BOND SPREADS
We next investigate how dollar bond spreads respond to the agencies' announcements of changes in their sovereign risk assessments. Certainly, many market participants are aware of specific instances in which rating announcements led to a change in existing spreads. Table 7 presents four recent examples of large moves in spread that occurred around the time of widely reported rating changes.
Of course, we do not expect the market impact of rating changes to be this large on average, in part because many rating changes are anticipated by the market. To move beyond anecdotal evidence of the impact of rating announcements, we conduct an event study to measure the effects of a large sample of rating announcements on yield spreads. Similar event studies have been undertaken to measure the impact of rating announcements on U.S. corporate bond and stock returns. In the most recent and most thorough of these studies, Hand, Holthausen, and Leftwich (1992) show that rating announcements directly affect corporate securities prices, although market anticipation often mutes the average effects. 12 To construct our sample, we attempt to identify every announcement made by Moody's or Standard and Poor's between 1987 and 1994 that indicated a change in sovereign risk assessment for countries with dollar bonds that traded publicly during that period. Altogether, we gather a sample of seventy-nine such announcements in eighteen countries. 13 Thirty-nine of the announcements report actual rating changes-fourteen upgrades and twenty-five downgrades. The other forty announcements are "outlook" (Standard and Poor's term) or "watchlist" (Moody's term) changes:
14 twenty-three ratings were put on review for possible upgrade and seventeen for possible downgrade. We then examine the average movement in credit spreads around the time of negative and positive announcements. Chart 2 shows the movements in relative yield spreads-yield spreads divided by the appropriate U.S. Treasury rate-thirty days before and twenty days after rating announcements. We focus on relative spreads because studies such as Lamy and Thompson (1988) suggest that they are more stable than absolute spreads and fluctuate less with the general level of interest rates.
Agency announcements of a change in sovereign risk assessments appear to be preceded by a similar change in the market's assessment of sovereign risk. During the twenty-nine days preceding negative rating announcements, relative spreads rise 3.3 percentage points on an average cumulative basis. Similarly, relative spreads fall Sources: Moody's; Standard and Poor's; Bloomberg L.P.; J.P. Morgan.
Note: The old (new) spread is measured at the end of the trading day before (after) the announcement day. about 2.0 percentage points during the twenty-nine days preceding positive rating announcements. The trend movement in spreads disappears approximately six days before negative announcements and flattens shortly before positive announcements. Following the announcements, a small drift in spread is still discernible for both upgrades and downgrades. Do rating announcements themselves have an impact on the market's perception of sovereign risk? To capture the immediate effect of announcements, we look at a two-day window-the day of and the day after the announcement-because we do not know if the announcements occurred before or after the daily close of the bond market. Within this window, relative spreads rose 0.9 percentage points for negative announcements and fell 1.3 percentage points for positive announcements. Although these movements are smaller in absolute terms than the cumulative movements over the preceding twenty-nine days, they represent a considerably larger change on a daily basis. 15 These results suggest that rating announcements themselves may cause a change in the market's assessment of sovereign risk.
Statistical analysis confirms that for the full sample of seventy-nine events, the impact of rating announcements on dollar bond spreads is highly significant.
16 Table 8 reports the mean and median changes in the log of the relative spreads during the announcement window for the full sample as well as for four pairs of rating announcement categories: positive versus negative announcements, rating change versus outlook/ watchlist change announcements, Moody's versus Standard and Poor's announcements, and announcements concerning investment-grade sovereigns versus announcements concerning speculative-grade sovereigns. 17 Because positive rating announcements should be associated with negative changes in spread, we multiply the changes in the log of the relative spread by -1 when rating announcements are positive. This adjustment allows us to interpret all positive changes in spread, regardless of the announcement, as being in the direction expected given the announcement. Roughly 63 percent of the full sample of rating announcements are associated with changes in spread in the expected direction during the announcement period,
To move beyond anecdotal evidence of the impact of rating announcements, we conduct an event study to measure the effects of a large sample of rating announcements on yield spreads.
Notes: Relative spreads are measured in logs, that is, ln [(yield -Treasury)/Treasury)]. Changes in the logs of relative spreads are multiplied by -1 in the case of positive announcements. Significance for the percent positive statistic is based on a binomial test of the hypothesis that the underlying probability is greater than 50 percent. * Significant at the 10 percent level. ** Significant at the 5 percent level. *** Significant at the 1 percent level. with a mean change in the log of relative spreads of about 2.5 percent. This finding is consistent with the announcement effect for U.S. corporate bonds documented by Hand, Holthausen, and Leftwich (1992) . In fact, the share of responses in the expected direction is consistently above 50 percent regardless of the category of rating announcement. Moreover, the mean changes are always positive regardless of category.
Tests of statistical significance do suggest some differences between categories, however. Most strikingly, by both the mean change and percent positive measures, rating announcements have a highly significant impact on speculative-grade sovereigns but a statistically insignificant effect on investment-grade sovereigns. (By contrast, Hand, Holthausen, and Leftwich find that rating announcements have a significant impact on both investment-grade and speculative-grade corporate bonds.) Table 8 also reveals that the mean change statistics are not significant for negative announcements, 18 outlook/watchlist announcements, and Standard and Poor's announcements, although the percent positive statistics are significant for those categories. Because the statistical inferences for certain categories are ambiguous, and because the various categories overlap, we employ a multiple regression to sort out which categories of rating announcements imply meaningfully different effects on spreads.
We run a regression of the change in relative spreads against four indicator variables that take on the value 1 (or 0) depending on whether (or not) the rating announcements involve actual rating changes, positive events, Moody's decisions, or speculative-grade sovereigns (Table 9 , column 1). As might be expected from Table 8 , the estimated coefficients are all positive. Only the coefficients on the Moody's and speculative-grade indicator variables, however, are statistically significant. 19 Thus, the multiple regression indicates that the immediate impact of Notes: Absolute t-statistics are in parentheses. Relative spreads are measured in logs, that is, In [(yield -Treasury)/Treasury]. Changes in the logs of relative spreads are multiplied by -1 in the case of positive announcements. Variables are weighted in the regressions by the inverse of the standard deviation of daily change in the log of relative spreads from day -100 to day -10. * Significant at the 10 percent level. ** Significant at the 5 percent level. an announcement on yield spreads is greater if the announcement is made by Moody's or if it is related to speculative-grade credit. By contrast, the impact of announcements does not appear to rely on the distinction between rating changes and outlook/watchlist changes or the distinction between positive and negative announcements. We have established the impact of certain rating announcements on dollar bond spreads, but a second question arises: to what extent does anticipation by the market dilute the impact of these announcements? The presence of many well-anticipated events in our dataset could obscure highly significant responses to unanticipated announcements-including, perhaps, announcements by Standard and Poor's or announcements concerning investment-grade sovereigns.
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To pursue this issue, we construct three proxies for anticipation-changes in relative spreads, rating gaps between the agencies, and other rating announcementsall of which measure conditions before the announcement. The first proxy measures the change in relative spread (in the direction of the anticipated change) over the sixty days preceding the event. Prior movements in the relative spread may reflect the market's incorporation of information used by the agency in making the announcement. The second proxy indicates the sign of the gap between the rating of the agency making the announcement and the other agency's rating. An announcement that brings one agency's rating into line with the other's may be expected by market participants. In our regressions, the rating gap equals 1 (0) if the announcement moves the two agencies' risk assessments closer together (further apart). The third proxy is an indicator variable that equals 1 if another rating announcement of the same sign had occurred during the previous sixty days. This proxy is motivated by considerable evidence that rating announcements tend to be positively correlated-that is, positive announcements are more likely to be followed by positive announcements than by negative announcements and vice versa. 21 We use each of the anticipation proxies in turn as a fifth explanatory variable in a multiple regression that includes the four indicator variables for actual rating changes, positive events, Moody's decisions, or speculativegrade sovereigns. A final regression adds all three anticipation proxy variables simultaneously to the basic regression ( Table 9 , columns 2-5).
Our earlier results are robust to the addition of the proxy variables. Announcements by Moody's and announcements pertaining to speculative-grade sovereigns continue to have a larger impact than announcements by Standard and Poor's or announcements pertaining to investmentgrade sovereigns. (Note, however, that the statistical significance of the differences between the effects of the different rating agencies declines below the 10 percent level in three of the four new specifications.)
Contrary to our expectations, however, the results reported in Table 9 suggest that market anticipation does not reduce significantly, if at all, the impact of a sovereign rating announcement. The estimated coefficient on the change in the relative spreads variable has the expected negative sign, but it is not statistically significant. Moreover, the estimated coefficients on both the rating gap and the other rating announcement indicators are unexpectedly positive and highly significant. According to these two measures, the impact of one agency's announcement is greater if the announcement confirms the other agency's rating or a previous rating announcement.
CONCLUSION
Sovereign credit ratings receive considerable attention in financial markets and the press. We find that the ordering of risks they imply is broadly consistent with macroeconomic fundamentals. Of the large number of criteria used by Moody's and Standard and Poor's in their assignment of sovereign ratings, six factors appear to play an important
Contrary to our expectations, . . . the impact of one agency's announcement is greater if the announcement confirms the other agency's rating or a previous rating announcement.
role in determining a country's rating: per capita income, GDP growth, inflation, external debt, level of economic development, and default history. We do not find any systematic relationship between ratings and either fiscal or current deficits, perhaps because of the endogeneity of fiscal policy and international capital flows.
Our analysis also shows that sovereign ratings effectively summarize and supplement the information contained in macroeconomic indicators and are therefore strongly correlated with market-determined credit spreads. Most of the correlation appears to reflect similar interpretations of publicly available information by the rating agencies and by market participants. Nevertheless, we find evidence that the rating agencies' opinions independently affect market spreads. Event study analysis broadly confirms this qualitative conclusion: it shows that the announcements of changes in the agencies' sovereign risk opinions are followed by bond yield movements in the expected direction that are statistically significant.
Although our event study results largely corroborate the findings of corporate sector studies, a few of our observations are surprising and invite further investigation. Our finding that the impact of rating announcements on spreads is much stronger for below-investment-grade than for investment-grade sovereigns is one puzzle. Another surprising result is that rating announcements that are more fully anticipated, at least by our proxy measures, have, if anything, a larger impact than those that are less anticipated.
In sum, although the agencies' ratings have a largely predictable component, they also appear to provide the market with information about non-investment-grade sovereigns that goes beyond that available in public data. The difficulty in measuring sovereign risk, especially for below-investment-grade borrowers, is well known. Despite this difficulty-and perhaps because of it-sovereign credit ratings appear to be valued by the market in pricing issues.
1. Although many studies have attempted to quantify the determinants of corporate and municipal bond ratings (see, for example, Moon and Stotsky 1993) , our study is the first to quantify the determinants of the sovereign ratings assigned by Moody's and Standard and Poor's. Earlier researchers in the area of sovereign risk evaluated other measures of risk or presented a qualitative assessment of sovereign credit ratings. For example, Feder and Uy (1985) and Lee (1993) analyzed ordinal rankings of sovereign risk based on a poll of international bankers reported semiannually in Institutional Investor. Taylor (1995) discussed the importance of some of the same variables we examine, but he did not attempt to measure their individual and collective explanatory power.
2. Cantor and Packer (1995) provide a broad overview of the history and uses of sovereign ratings and the frequency of disagreement between Moody's and Standard and Poor's.
3. These variables also correspond closely to the determinants of default cited in the large academic literature on sovereign credit risk. See, for example, Saini and Bates (1984) and McFadden et al. (1985) . This literature, focused largely on developing countries, estimates the importance of select variables in determining the probability that sovereign bank loans will default within one year. We do not, of course, analyze every variable considered in this literature. International reserves, a good indicator of short-term distress for developing economies, are unlikely to be helpful in explaining sovereign ratings, which measure default risk over a multiyear horizon for both developed and developing economies. We therefore do not consider this variable in our analysis.
4. Because of data limitations, we use central government debt as our measure of fiscal balance, although a more satisfactory measure would be the consolidated deficits of the federal, state, local, and quasi-public sectors.
5. Debtors undoubtedly care about a country's total debt burden, not just its foreign currency debts. Nonetheless, Moody's stresses that foreign currency obligations are generally given greater weight than total external liabilities in their sovereign ratings (Moody's 1991, p. 168) .
Other measures of debt burden are also likely to be important, but they are not available for both developed and developing countries. Two such variables are net foreign assets and debt-servicing costs, both of which can be measured in domestic and foreign currencies. Although we do not measure these two factors directly, they are correlated with variables we do measure-net foreign assets represent the accumulation of past current account surpluses, and foreign currency debt service is roughly proportional to foreign currency debt. The maturity of external liabilities is another important debt-related variable of interest, but it is not generally available for most countries. 6. Countries with higher levels of development may also be less inclined to default on their foreign obligations because their economies are often substantially integrated with the world economy. As a result, developed economies are particularly vulnerable to the legal rights of creditors to disrupt trade or seize assets abroad. According to one strand of the theoretical literature on sovereign debt, the possibility of recourse to direct sanctions is a necessary condition for sovereign lending (Bulow and Rogoff 1989) .
7. Although this estimation technique suffers from the limitation that ratings are treated as cardinal variables, it is the only feasible approach given that we have just forty-nine jointly rated sovereigns and sixteen potential rating categories. We found that the simple linear specification of the rating variable worked considerably better than nonlinear alternatives such as logarithmic or exponential functions. We also tried unsuccessfully to estimate the relationships with ordered probit techniques, relying only on the ordinal properties of credit ratings. Because of the large number of rating categories and the relatively few sovereign rating assignments, our attempts to implement this approach were hindered by a failure of the maximum likelihood estimates to converge. In a similar study of corporate ratings, Ederington (1985) suggests that with larger sample sizes, inferences drawn from ordered probits are likely to be similar to, and perhaps slightly more accurate than, those drawn from least squares regressions. In contrast, in their study of corporate bond ratings, Kaplan and Urwitz (1979) argue that linear least squares estimators perform better out of sample than those estimators derived from ordered probits.
8. These results were confirmed by ordered-probit regressions for rating differences. Although not reported here, the results of the probit regressions are available from the authors on request. 9. The relationship between ratings and yields is nonlinear; hence, we report our preferred specification of the natural logarithm of yields against ratings. This specification eliminates heteroskedasticity in the residuals as measured against rating levels.
10. Specifically, we included ratings from one agency at a time or selected either the higher or the lower of the two ratings for each country. We also tried adding two dummy variables to the average rating regressor: one that indicated whether or not the two agencies disagreed and, separately, one that indicated the identity of the agency with the higher rating.
11. This conclusion holds whether or not the sovereign is investment grade: separate regressions for investment-grade and speculative-grade subsamples look very similar to the full-sample regressions.
12. Because bond data are less readily available, event studies on stock ENDNOTES (Continued) NOTES FRBNY ECONOMIC POLICY REVIEW / OCTOBER 1996 51 prices dominate the corporate rating literature. The event studies using bond data that precede Hand, Holthausen, and Leftwich (1992) focus solely on monthly observations and conclude that bond prices are not affected by rating changes (Weinstein 1977; Pinches and Singleton 1978; Wakeman 1984; . A more recent study by Hite and Warga (1996) also uses monthly bond price data, but finds a significant announcement effect for downgraded firms.
13. We obtained the bond yield data by searching the daily time series data on Euro, Yankee, Global, and Brady bonds reported by Bloomberg L.P. and J.P. Morgan and made available to us by J.P. Morgan. For our event study, we used Bloomberg data for fifteen countries (Argentina, Australia, Belgium, Brazil, Canada, Colombia, Denmark, Finland, Ireland, Italy, Malaysia, New Zealand, Sweden, Thailand, and Turkey) and fifty-seven rating announcements. We use J.P. Morgan data for seven countries (Argentina, Brazil, Colombia, Hungary, the Philippines, Turkey, and Venezuela) and twenty-three rating announcements.
14. Standard and Poor's always indicates whether a sovereign has a positive, negative, or stable outlook, and many of its rating announcements report a change in this outlook alone. The agency also occasionally places a sovereign on review for probable upgrade or downgrade. Moody's does not indicate an outlook per se; however, it frequently places sovereigns on its watchlist for upgrades and downgrades.
15. Compare a 0.5 daily percentage point change during the announcement window for negative announcements with an average daily change of 0.1 for the preceding twenty-nine days. Similarly, compare a 0.7 daily percentage point change during the announcement window for positive announcements with an average daily change of 0.1 for the preceding period.
16. In the calculation of statistical significance, we control for potential heteroskedasticity with a procedure used by Mikkelson and Partch (1986) and Billet, Garfinkel, and O'Neal (1995) . For each group of announcements, we calculate weighted (standardized) means in which the weights equal the inverse of the standard deviation of the relevant daily changes in the logged relative bond spread calculated during the ninety-day period ending ten days before the announcement day. The Z-statistic for significance is the standardized mean times the square root of the number of announcements.
17. To be consistent with the log-linear relationship between ratings and spreads depicted in Chart 1, we report mean and median changes to the log of the relative spread, although the results are not particularly sensitive to this aspect of the specification.
18. By contrast, most studies using stock market data find a significant price reaction to downgrades but not to upgrades (Goh and Ederington 1993) .
19. Because the average absolute errors of the regression are larger when ratings are lower, we employ weighted least squares to control for this source of heteroskedasticity.
20. Hand, Holthausen, and Leftwich (1992) find that Standard and Poor's announcements that corporate ratings are under review have significant market impact only when announcements classified by the authors as "expected" are excluded from the sample.
21. Of the 109 sovereign rating announcements between 1987 and 1994 that were followed by a rating change, 86 were followed by a change in the same direction. (Similarly, Altman and Kao [1991] have shown that corporate rating changes are often followed by further changes in the same direction.) Of the 79 rating announcements in our sample, 36 were preceded by a rating gap in the implied direction of the announcement. In 20 cases, other rating announcements in the same direction had been made in the preceding sixty days.
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